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DETAILED ACTION 



Specification 

1. The disclosure is objected to because of the following informalities: minor typographical 
error. 

On page 9 (line 5) of the specification, "D12" should be changed to "D2". "D12" 
appears to be a typographical error. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Conceded Prior Art (herein referred to as ACPA) in view of Shiozawa (US 
6,046,525). 

4. For Claim 1, ACPA discloses, as shown in figures 1 and 2 and as stated on page 1 (line 
9) - page 4 (line 8) of the present application, a piezoelectric focusing method (see page 1, lines 
13 - 17), a piezoelectric material ("piezoelectric ceramic") being controlled to adjust a distance 
between a lens unit and an electronic imaging device (see page 3, lines 7-10 and 13-15), the 
method comprising the steps of: 
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constructing a first table ("the conventional technology . . . must prepare two sets of 
deformation-voltage lookup table") associated with an increased voltage ("one of which is used 
for expansion condition (voltage increasing control)"; see page 3, lines 9-15) and a second 
table ("the conventional technology . . . must prepare two sets of deformation-voltage lookup 
table") associated with a decreased voltage for the piezoelectric material ("the other of which is 
used for shrinkage condition (voltage decreasing control)"; see page 3, lines 9-15); and 

supplying a voltage ("driven by a voltage") to the piezoelectric material ("piezoelectric 
ceramic") according to the first and second tables deformation tables ("two sets of deformation- 
voltage lookup table") for generating a desired deformation "(deformation Dl" to "deformation 
D2" and vice versa) and controlling a focusing distance between the lens unit and the electronic 
imaging device (see page 2 5 lines 3-10; page 3, lines 13 - 15; and page 4, lines 2 - 8). 

The Examiner notes ACPA discloses that the piezoelectric ceramic has a hysteretic 
response curve (see page 3, lines 16 and 17), which causes expansion of the piezoelectric 
material along curve C (see figure 1 A) and also causes shrinking of the piezoelectric material 
along curve D (see figure IB). ACPA states, "the conventional piezoelectric [apparatus] spend 
much time in the procedures and thus, cannot [operate] quickly" (see page 3, lines 6 - 8). 

However, ACPA does not disclose constructing a bi-directional deformation table by 
associating voltages in the first table and the second table corresponding to a deformation; and 
supplying a voltage to the piezoelectric material according to the bi-directional deformation table 
for generating a desired deformation. 

On the other hand, Shiozawa analogously discloses using a piezoelectric actuator in an 
optical system and a corresponding method for controlling the same. More specifically, 
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Shiozawa shows, in figures 1 and 4 and as stated in column 2 (line 64) - column 3 (line 10) and 
column 3 (line 56) - column 4 (line 14), and optical system having a piezoelectric actuator 
(10 1/20 la) that is driven by a high voltage driver (102/202) in response to controls from the 
controller (103/203) and memory (104/204). Shiozawa further teaches, as stated in column 3 
(lines 1 1 - 24), that the piezoelectric actuator (201a) is formed from piezoelectric material 
having a hysteresis characteristic (see figure 2) wherein increasing the voltage supplied to the 
piezoelectric material causes the material to deform from displacement point A to displacement 
point B (e.g., along curve D) and decreasing the voltage supplied to the piezoelectric material 
causes the material to deform from displacement point B to displacement point A (e.g., along 
curve C). Finally, to compensate for the hystersis characteristic of the piezoelectric material, 
Shiozawa constructs a bi-directional deformation table in the memory (104) by associating 
voltages along the first curve from point A to B and along the second curve from point B to A 
and supplying a voltage to the piezoelectric material according to the bi-directional deformation 
table for generating a desired deformation (see column 3, lines 6-56). 

Hence, at the time the invention was made, it would have been obvious to one with 
ordinary skill in the art to have constructed a bi-directional deformation table according to the 
hysteresis curve of the piezoelectric material and supplying a driving voltage to the piezoelectric 
material according to the information in the table, as taught by Shiozawa, in the piezoelectric 
focusing method, disclosed by ACPA, for the advantage of eliminating the adverse effect of 
residual hysteresis and controlling the displacement accurately; thus, the piezoelectric actuator 
is controlled easily and consistently to a prescribed displacement (see Shiozawa; column 5, lines 
5.-9). 
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5. As for Claim 2, ACPA and Shiozawa both disclose wherein the piezoelectric material is 
a deformable material with hysteretic characteristic (see ACPA, page 3, lines 16 and 17; see 
Shiozawa, column 3, lines 11-14). 

6. As for Claim 3, ACPA discloses wherein the piezoelectric material is expanded or 
shrunk according to an applied voltage thereon (see ACPA, page 3, lines 9-15). 

7. As for Claim 4, ACPA discloses wherein the electronic imaging device is a CCD (charge 
coupled device) or a CMOS sensor (see page 1, lines 13-17). 

8. As for Claim 5, ACPA discloses, as shown in figure 1 A, wherein the step of constructing 
the first table is performed by increasing a supplied voltage from one associated with a minimal 
deformation to another associated with a maximal deformation (see page 2, line 20 - page 3, line 
3 and page 3, lines 9-15). 

9. As for Claim 6, ACPA discloses, as shown in figure IB, wherein the step of constructing 
a second table is performed by decreasing a supplied voltage from one associated with a 
maximal deformation to another associated with a minimal deformation (see page 3, lines 3 - 
15). 

10. As for Claim 7, Shiozawa further teaches, as shown in figure 2, wherein the step of 
constructing the bi-directional deformation table is performed by associating voltages on the first 
table ("control voltage E") related to an expanding operation (at displacement point D) and the 
second table related to a shrinking operation ("control voltage E") corresponding to a same 
deformation (at displacement point C). 

Shiozawa provides a control method that allows the piezoelectric actuator, during a 
controlling operation, to be driven only twice . The table based upon figure 2 and stored in 
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memory (104) allows Shiozawa to first drive the piezoelectric actuator to at least one of the 
initial displacement positions (either displacement point A or displacement B) and then to a 
prescribed displacement point along either curve (see the method of figure 3 and column 3, lines 
36 - 56). In other words, using the control method of Shiozawa the piezoelectric actuator would 
never be driven to both initial displacement point A and initial displacement point B in the same 
operation. 

11. As for Claim 8, Shiozawa teaches, as stated in column 3 (lines 6 - 56), after the step of 
constructing the bi-directional deformation table, comprising a step of storing the bi-directional 
deformation table (in memory 104/204; see figure 2). 

12. As for Claim 9, ACPA discloses that the supplied voltages are for expanding and 
shrinking the piezoelectric material (see page 2, line 20 - page 3, line 8). Shiozawa further 
teaches, as shown in figure 3 and as stated in column 3 (lines 36 - 56), supplying a voltage 
according to the bi-directional deformation table. For the reasons given above with respect to 
Claim 1, at the time the invention was made, it would have been obvious to one with ordinary 
skill in the art to combine the two teachings. 

13. For Claim 10, ACPA discloses, as shown in figures 1 and 2 and as stated on page 1 (line 
9) - page 4 (line 8) of the present application, a piezoelectric focusing apparatus, comprising: 

an electronic imaging device (not specifically shown; however, necessary for proper 
operation; see page 1, lines 13-17); 

at least one lens arranged on one side of the electronic imaging device (not specifically 
shown; however, necessary for proper operation; see page 1, lines 18 - page 2, lines 10); 
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a piezoelectric material (not shown; although identified as "piezoelectric ceramic") 
placed between the lens and the electronic imaging device and used for adjusting a distance 
between the lens unit and the electronic imaging device (see page 2, lines 3-10 and page 3, 
lines 9-15); and 

a controller (not specifically shown; however, necessary for proper operation) electrically 
connected to the piezoelectric material and having a built-in-deformation tables ("two sets of 
deformation-voltage lookup table"; see page 3, lines 9-15), the controller supplying a voltage to 
the piezoelectric material according to the deformation table for generating a desired deformation 
and controlling a focusing distance between the lens unit and the electronic imaging device, (see 
page 3, lines 9-15 and page 4, lines 2-8). 

The Examiner notes ACPA discloses that the piezoelectric ceramic has a hysteretic 
response curve (see page 3, lines 16 and 17), which causes expansion of the piezoelectric 
material along curve C (see figure 1 A) and also causes shrinking of the piezoelectric material 
along curve D (see figure IB). ACPA states, "the conventional piezoelectric [apparatus] spend 
much time in the procedures and thus, cannot [operate] quickly" (see page 3, lines 6 - 8). 

However, ACPA does not disclose a bi-directional deformation table which associates 
voltages in the first table and the second table corresponding to a deformation; and supplying a 
voltage to the piezoelectric material according to the bi-directional deformation table for 
generating a desired deformation. 

On the other hand, Shiozawa analogously discloses using a piezoelectric actuator in an 
optical system and a corresponding method for controlling the same. More specifically, 
Shiozawa shows, in figures 1 and 4 and as stated in column 2 (line 64) - column 3 (line 10) and 
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column 3 (line 56) - column 4 (line 14), and optical system having a piezoelectric actuator 
(10 1/20 la) that is driven by a high voltage driver (102/202) in response to controls from the 
controller (103/203) and memory (104/204). Shiozawa further teaches, as stated in column 3 
(lines 1 1 - 24), that the piezoelectric actuator (201a) is formed from piezoelectric material 
having a hysteresis characteristic (see figure 2) wherein increasing the voltage supplied to the 
piezoelectric material causes the material to deform from displacement point A to displacement 
point B (e.g., along curve D) and decreasing the voltage supplied to the piezoelectric material 
causes the material to deform from displacement point B to displacement point A (e.g., along 
curve C). Finally, to compensate for the hystersis characteristic of the piezoelectric material, 
Shiozawa constructs a bi-directional deformation table in the memory (104) by associating 
voltages along the first curve from point A to B and along the second curve from point B to A 
and supplying a voltage to the piezoelectric material according to the bi-directional deformation 
table for generating a desired deformation (see column 3, lines 6 - 56). 

Hence, at the time the invention was made, it would have been obvious to one with 
ordinary skill in the art to have included a bi-directional deformation table according to the 
hysteresis curve of the piezoelectric material and supplying a driving voltage to the piezoelectric 
material according to the information in the table, as taught by Shiozawa, in the piezoelectric 
focusing method, disclosed by ACPA, for the advantage of eliminating the adverse effect of 
residual hysteresis and controlling the displacement accurately; thus, the piezoelectric actuator 
is controlled easily and consistently to a prescribed displacement (see Shiozawa; column 5, lines 
5-9). 
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14. As for Claim 11, ACPA discloses wherein the electronic imaging device is a CCD 
(charge coupled device) or a CMOS sensor (see page 1, lines 13-17). 

15. As for Claim 12, ACPA and Shiozawa both disclose wherein the piezoelectric material is 
a deformable material with hysteretic characteristic (see ACPA, page 3, lines 16 and 17; see 
Shiozawa, column 3, lines 11-14). 

16. As for Claim 13, ACPA discloses that the supplied voltages are for expanding and 
shrinking the piezoelectric material (see page 2, line 20 - page 3, line 8). Therefore, ACPA 
discloses wherein the piezoelectric material is expanded or shrunk according to voltage applied 
thereon. 

17. As for Claim 14, Shiozawa further teaches, as shown in figure 2, wherein the bi- 
directional deformation table is constructed by associating voltages on the first table ("control 
voltage E") related to an expanding operation (at displacement point D) and the second table 
related to a shrinking operation ("control voltage E") corresponding to a same deformation (at 
displacement point C). 

Shiozawa provides a control method that allows the piezoelectric actuator, during a 
controlling operation, to be driven only twice . The table based upon figure 2 and stored in 
memory (104) allows Shiozawa to first drive the piezoelectric actuator to at least one of the 
initial displacement positions (either displacement point A or displacement B) and then to a 
prescribed displacement point along either curve (see the method of figure 3 and column 3, lines 
36 - 56). In other words, using the control method of Shiozawa the piezoelectric actuator would 
never be driven to both initial displacement point A and initial displacement point B in the same 
operation. 



Application/Control Number: 10/806,222 Page 10 

Art Unit: 2622 

18. As for Claim 15, Shiozawa discloses, as shown in figures 1 and 2, a storage unit 
(memory 104/204) electrically connected to the controller (103/203) and used for storing the bi- 
directional deformation table (see column 3, lines 6 - 56). 

Cited Prior Art 

19. The prior art made of record and not relied upon is considered pertinent to Applicant's 
disclosure for the following reason(s): 

Kitazawa et al. (US 6,067,421) discloses a camera apparatus with a piezoelectric 
focusing device and a corresponding method of operating thereof, wherein a memory associated 
with a drive control unit for the piezoelectric device stores voltages and corresponding 
piezoelectric displacements. 

Conclusion 

20. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 571 .272.73 13. The 
Examiner can normally be reached on Monday through Friday from 8:00 AM to 5:00 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Vivek Srivastava can be reached on 571.272.7304. The fax phone number for the 
organization where this application or proceeding is assigned is 571.273.8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Justin Misleh 
Examiner, GAU 2622 
May 14, 2007 



